The method of synthesis of new cheap and biodegradable soil former -an interpolymer complex (IPC) based on natural polymers has been developed for the first time. To solve environmental problems biocompatible with living tissues, bioinert natural polymers -polysaccharides chitosan (CS) and sodium alginate (AL) were used as structural components of the IPC. The chitosan-sodium alginate IPC was prepared by mixing equimolar solutions of polymers in a given proportion. The composition and properties of the prepared polymer complexes -mass, electrical conductivity, mechanical properties, rheological properties, size and particle charge, structure were determined by physicochemical methods (reoviscosimetry, mechanical analysis, gravimetry, potentiometric and conductometric titration, dynamic light scattering and Fourier-transform infrared spectroscopy). The composition of the chitosan -sodium alginate complex CS: AL is 1:4. It is established that the formation of an interpolymer non-stoichiometric complex occurs as a result of ion-ion interactions. Films based on IPC of CS and AL were prepared and mechanical properties of this films were detected. Films based on interpolymer complex have higher mechanical strength than films of individual polymers. Therefore, this polymer system is a promising material for the use it in preventing wind and water migration of lands.
Introduction
The production of new functional materials with a wide range of practical application is one of the main challenges of modern science. From a scientific and practical point of view there is a special interest to interpolymer complexes. IPCs possess a complex of unique physicochemical, colloidal and mechanical properties which are promising for the use in various fields of science, engineering, medicine and agriculture [1] [2] [3] .
As known, IPCs are the products of the interaction between chemically complementary polymers which form a large number of intermolecular bonds such as hydrogen, electrostatic, ion-dipole, Van der Waals, and hydrophobic interactions [4] .
The formation of IPC occurs in aqueous solutions through the binding of counter-ions with the ionization of their reactive functional groups. The initial complexing polyelectrolytes contain ionic functional groups, amount and relative position of which affect the thermodynamics of complexation and control stability, define the structure and properties of IPC [5] .
Interpolymer complexes based on natural polymers represent an extensive class of polymer compounds, which due to their biodegradability, biocompatibility and non-toxicity find practical application as structurebuilders for disperse systems, materials for medical and biotechnological purposes, medicines, etc. [6] [7] [8] [9] [10] [11] . Biopolymers like chitosan (polycation) and sodium alginate (polyanion) arouse interest among natural polymers capable of forming polymer-polymer complexes.
Chitosan (poly β-1,4-2-deoxy-2-amino-D-glucopyranose) is the product of deacetylation of natural chitin polysaccharide (Fig. 1) . It is known [12, 13] Studies of the rheological prop on a rotational viscometer RheolabQ range of shear stresses 3-600 Pa at r Study of the mechanical chara was carried out at room temperature ment in compression mode using P/ IPCs mixtures were poured onto th mospheric pressure till an air-dry sta al.
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Results and discussion
Complexation in the system chitosan-sodium alginate was detected by a combination of physical and chemical methods.
The results of conductometric determination of electrical conductivity in the system chitosan -sodium alginate are presented in Figure 3 . [4] .
Evidence of the CS and AL complexation is the formation of a precipitate which is insoluble in water and acidic solutions. The formed precipitation of IPC was a white, odorless gel-like mass, stable during centrifugation; the maximum mass of the precipitate was determined by IPC with the [20]:[80] mol.% ratio.
The masses of precipitates of IPCs after centrifugation are given in Table 1 . The complexation in the chitosan -sodium alginate system was also confirmed by the dynamic light scattering (DLS) method. Dependence of the ζ-potential of particles on the ratio in the system of CS-AL is shown in Figure 4 . Data obtained using DLS correspond well with data of the IR Fourier spectroscopic investigation of complexation in the chitosan -sodium alginate system. IR spectra of CS, AL and IPCs based on them were obtained (Fig. 5 a, b, c) .
IR spectra of chitosan and alginate contain absorption bands that characterize all polysaccharides -3000-3500 cm -1 (vibrations of OH-groups), 2900-2950 cm -1 (vibrations of CH 2 -groups), 1010-1050 cm -1
(vibrations of С-О-С sugar groups). IR spectra of chitosan (Fig. 5, a) contains absorption bands in the 1651 cm -1 region (δNH 2 ), this is characteristic of amino groups. Absorption bands are observed in the 1603 and 1412 cm -1 region in IR spectra of alginate, it's due to the presence of carboxylate -ionic groups. The main changes occur in the spectra of the absorption bands of NH 2 -groups and carboxyl groups in IR spectra of IPCs, which to point on their electrostatic interaction [16] . Main changes occur in the region of the spectrum of stretching vibrations of carboxyl groups (1603 and [AL] IPCs mixtures were investigated. The rheological behavior of polymer systems is determined by the mechanism of their formation, for which the nature, location and interaction of the functional groups of the polymer matrix are particular importance [17] . Figure 6 shows the curve of shear stress dependence on the [CS]:
[AL] molar ratio. The films based on IPCs of chitosan -alginate were prepared and their mechanical properties were studied. The period of film formation on the polymer substrate IPC [CS]:[AL] was 3 days. The mechanical characteristics of the molded films are shown in Table 2 . Table 2 . Mechanical strength is an important characteristic of the IPCs, because it is further intended to be used as a former of the soil. Therefore, they must be resistant to various loads and preserve the integrity of the structure.
Conclusion
Thus, as a result of complex physico-chemical studies, complexation was found in chitosan -sodium alginate system with the optimal composition of IPC [CS]:[AL] = [1] : [4] . This ratio for an interacting pair of polyelectrolytes characterizes the formation of non-stoichiometric IPCs. Alginate-chitosan polyionic complexes are formed due to the ion-ion interaction between the carboxyl groups of alginate and the amino groups of chitosan. 
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Получение интерполимерных комплексов на основе хитозана и альгината натрия
Впервые разработана методика синтеза новых дешевых и биоразлагаемых структурообразователей почв -интерполимерного комплекса (ИПК) на основе природных полимеров. В качестве структур-ных компонентов интерполимерного комплекса для решения экологических проблем были использо-ваны биосовместимые с живыми тканями биоинертные природные полимеры -полисахариды хито-зан (ХТЗ) и альгинат натрия (АЛNa). Интерполимерный комплекс хитозан -альгинат натрия был по-лучен методом смешения эквимолярных растворов полимеров в заданной пропорции. Методами фи-зико-химического анализа (реовискозиметрии, механического анализа, гравиметрии, потенциометри-ческого и кондуктометрического титрований, динамического лазерного светорассеяния (ДЛС) и ИК-Фурье спектроскопии) определены состав и свойства полученных полимерных комплексов -масса, электропроводность, механические свойства, реологические свойства, размеры и заряд частиц, струк-тура. Состав интерполимерного комплекса [ХТЗ]:[АЛNa] = 1:4. Обнаружено, что формирование ин-терполимерного нестехиометрического комплекса происходит в результате ион-ионных взаимодейст-вий. Получены полимерные пленки на основе ИПК ХТЗ-АЛNa, и определены их механические свой-ства. Установлено, что механическая прочность пленок на основе интерполимерного комплекса выше в сравнении с пленками отдельных полимеров, что делает данную полимерную систему перспектив-ным материалом в целях использования для предотвращения ветровой и водной миграции земель.
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